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Geneva Pharmaceuticals, Inc.
Attention: Beth Brannan
2555 W. Midway Blvd.

P.O. Box 446

Broomfield, CO -80038-0446

Dear Madam:

This is in reference to your abbreviated new drug application
dated December 29, 1995, submitted pursuant to Section 505(j) of
the Federal Food, Drug, and Cosmetic Act, for Triamterene and
Hydrochlorothiazide Capsules USP, 37.5 mg/25 mg. N

Reference is also made to your amendments déted May 6, August 9
and November 27, 1996; and March 28, April 8, and May 8, 1997.

We have completed the review of this abbreviated application and
have concluded that the drug is safe and effective for use as
recommended in the submitted labeling. Accordingly, the
application is approved. The Division of Bioequivalence has
determined your Triamterene and Hydrochlorothiazide Capsules USP,
37.5 mg/25 mg to be biocequivalent and, therefore, therapeutically
equivalent to the listed drug [Dyazide® Capsules of SmithKline

Beecham Pharmaceuticals]l. Your dissolution testing should be
incorporated into the stability and quality control program using .
the same method proposed in your application.

Under 21 CFR 314.70, certain changes in the conditions described
in this abbreviated application require an approved supplemental
application before the change may be made.

Post-marketing reporting requirements for this abbreviated
application are set forth in 21 CFR 314.80-81. The Office of
Generic Drugs should be advised of any change in the marketing
status of this drug.

We request that you submit, in duplicate, any proposed
advertising or promotional copy which you intend to use in your
initial advertising or promotional campaigns. Please submit all
proposed materials in draft or mock-up form, not final print.
Submit both copies together with a &opy of the proposed or final
printed labeling to the Division of Drug Marketing, Advertising,
and Communications (HFD-240). Please do not use Form FD-2253
(Transmittal of Advertisements and Promotional Labeling for Drugs
for Human Use) for this initial submission.




~

We call your attention to 21 CFR 314.81(b) (3) which requires that
materials for any subsequent advertising or promotional campaign
be submitted to our Division of Drug Marketing, Advertising, and

Communications (HFD-240) with a completed Form FD-2253 at the
time of their initial use.

Sincerely vours.

Douglas L. Sﬁb#n é?/%;/%j7

Director
- Office of Generic Drugs
Center for Drug Evaluation and Research

L




CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER 074821

FINAL PRINTED LABELING

I




@Triamterene and N “I
3

1

// lla2r
[N

- |Hydrochiorothiazide 0781-2056-01 —
Capsules, USP | 0 oo oo K icorcinazce, USP - 35 m o
p ’ Usual Dosage: 1 or 2 capsules once daily. See package inseri. Q
37.5 mgi25 Bt o 1o Dikoansa 1 b bon, haht s sant contAnE
- mg KEEP THIS AND ALL DRUGS OUT OF THE REACH OF W
CHILDREN.
ISS 95-11M Manutactured By No6/8
Pharmaceuticals. Inc
Broomtield. CO 8002C 2
LOT: -
EXP: - =
Triamterene and ¥ 0781-2056-10" 3
a7l Each capsule contains: Triamterene, USP 37.5mg
HvdruchlorOthlaZ|de Hydrochlorothiazide, USP 25.mg
c I usp Usual Dosage: 1 or 2 capsules once daily. See package insert.
apSll eS, Store at controlled room temperature 159-300C (590-860F).
grotect from light. '
ispense in a tight, light-resistant container.
| 37.5 mg/25 mg | KEEP THIS AND ALL DRUGS OUT OF THE REACH OF
r— . . CHILDREN.
; i ISS 95-11M N96/8
Manufactured By
Geneva Pharmaceuticals, Inc.
Broomfield, CO 80020
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7188

TRIAMTERENE AND
HYDROCHLOROTHIAZIDE
CAPSULES, USP

7188-4

DESCRIPTION: 5 an agent and
thiahide 15 3 SRIERC/ANhiYDErensve agen!.

um.msmm&nmmmmmmu
« solubie ™ torme 20, Sparingly sokibie 1N Methoxyethanol, and very
Sighty soRwble I iconol. ]

6247 & with a chemical formula

of Cy2H11N? 3n0 3 moiacutar wesght of 253.27. The structural tormuta for
Tamierens

o=ch

TRIAMTERENE

Hydrochiorottuazide is slightly soluble in water. 1t is solubie in dilute
ammonia. diute aqueous s0dium hydroxide, and dimethyltormarmide. It is
sparingty soluble in methanol.

Hydrochiorothiazide is 6-chioro-3,4-ditydro-24-1.2, 4-benzothiadia-
ne-7-sulfonamige 1.1-dioxide with a chemical formua ot C7HaCIN304S2
and a molecular weight of 297.75. The structural formula for frydrochioro-
thiazide is:

0o 0
Y74
HNS s
NSO, “NH
Cl N/l
H
HYDROCHLOROTHIAZIDE

£ach capsule, fof oral admimistration, comains 37.5 My tnamkerens and
25 myg hyorochiorothiazide. inactive ingredents include: citric acd, glycane,
\actose. magnesium stearate. Polysorbate 80, povidone, and

sodwm starch omwme. The capsule shelis and imprinting inks contain: D
8 C Yetiow 10 Aluminum Lake, FD & C Blue #1 Aluminum Lake, FD & C
Blue #£2 Auminum Lake, FD & C Red #40 Aluminum Lake, gelatin, phar-
ammw glaze. propylene giycol, synthetic biack iron oxide, and titsnium

Thrs proguct complies with dissolution test #3.
CLINICAL PHARMACOLOGY: and isa

diuretic/antiyperiensave drug product that combines natriuretic and anti-
Kakurenc ettects. Each component complements the action of the other.
The of and hydrochiorothiazide
capsule exerts ks duretic effect on the distal renal tubule 10 inhibit the
of soom in for and 1ons. its
Mmsmwmmwmmmmrmmnssnem
. ARROUGh 1 blocks the Increase in this exchange that is stimulated
by mansralocoracods (Chietly aidosterone) it is not a competitive aMago-
nest of aidosterone and ds actvity can be demonstrated in adrenalec-
TomaEd rats ano paments with Addison's disease. As a resuft, the dosa of

§

requared S not related to the level of mineraio-
cormcou actwty. but rs dhcated by the response of the individual patients,
200 e Kanretac effect ot drugs. By inhib
e destal tebtar i o

4

e SOBUM excretion and reduces the excess 10ss of potassium, hyorogen.
and chionde w0ns nduced by hydrochlorotihiazide. As with ydrochloroth-
mnhoe_ tnarmerene may reduce glomerular filtration and renal plasma flow.
Via WS TROCKARISIT) # My reduCE ric acid excretion, although i has no tubu-
tar etect on unc ackd or does nol
ateci catcum excretron. No predictable antibypertensive ettect has been
demonstrated f0r irammaerene.

The blocks the of sodium
and chionde 1ons. and therety ncreases the quantity of sodium traversing
the cestal tubule and the volume of watet excreted. A portion of the addi-
uonal sodwim presented 10 the distal ubule is exchanged there for potas-
sam and 1ons. With use of hy ide and

of sodwm, y tend to increase this
xchange and My produce excessive K0S 0 potassium. hydrogen and chio-
nde NS ide also decreases the excrehon of calcium and
unc acid, My l% the excretion of iodide and may reduce gtorerular
Tn¥euact ism of
15

fitratron rate. he effect ot

not known
Duration of deuretic actrvity and sHective dosage range of the hydro-
and are similar. Onset ol diuresis
with tnasmeerene and hydochiorothiazide takes place within one hour. peaks
2 two to three hours and tapers oft during the subsequent seven 10 fine

hours.

Trasmerene and hydrochiorothiazide capsule are well absorbed.

R has been reported that upon administration of 2 single oral dose 10 fasted
normal male volunteers, the following mean pharmacokinetic parameters
'wore éetermened:

AI.IGllHT Cmax  Median Ar

“re/mi sgml  Tmax
..1330) {s3D) Wy (:S'II)
tremterent 148.7(67.9) 464 (28.4) 11 27(1.4)
yoroytrasmesrens
suliate 1865 (471 720(36{) 13 197(6.9)
ydrochiorothigride 834 (177) 1351(357) 20 14338}

where AUC(0-48). Cmax, Trnax and Ae represeni area under the plasma
Frnrentratins versus trme plot. manmum Dlasma concentration. tme to
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MY A it e madadE 66 NOC ROWG
Duraton of

Nmz I:-at l'nm Ae

° hra/mi agm| max

.'[x 50) (2$0) s 13-8'0)
tnamtersne V48.7(87.9) 46.4(29.4) 1 27(1.4)

hydroxytramterene
suftate 1865 (471) 720368 13  197(61)
hydrachiorothiazde 834(177) 1351(357) 20 143 (3.8)

whers AUG(0-48). Cmax. Tmax and Ae represant arsa under the
concentration versus ime plot, manmum plasma concentration. tme 10
Teach Gmax and amount excreted in unne over 48 hours

One tnamierene and capsule 1s to
2 singk ty 25 mg tablet and 37.5 my tnamerene
capsuie used in the double-bingd chmvcal trial beiow. {See Cimcal Tnais

lnal-mneasmoynmmnawmm.mm-snmoum
hunomwmmannmmmmmammml
m-nz(l)mwmmmmumwm
67% (90% contidence interval « 0.9, 1.90}. p-hydroxytnamaersne sultate
by about S0% (90% confidence interval « 1.06.1.77).
bymm17%(90ﬁ.commmmml-0.so.1.34):(2)!!:1-;5-"7:
peak concentrations of and p- and (3) a detay
0l up 10 2 hours in the absorption of the active consituents
Clisical Trials: A placebo-controled. Goubie-bnd tnas was conducted [0
Ovaiyate the eiicacy of nameerane ana YOrOCHIOMANNGS Capsites. Thi
Uil demonstrated that ana capsules
37.5M5wwereﬂnummmmmmmm-
nQ the ot houced Thes nal
Mwmmwbmemmby
anmwmmmm'mm-
sium <3.5 mEgAL) Y o Me hy Panmswe'

2SSIONEG 10 4 weeks' IrEAtMen! with once-gasly regrmens of
25 mg hydrochiorothazde pius (acedo. Of 25 Mg hydrochworotnazide
mwdmmmdmzbwj?jm,

combmed
S0 mgor 75 mg.

Pressure and serum potassium were MonMored at basekne and
throughout the trial. All five treatment groups had ssmear mean blood
pressure and serum potassium concentrations at haseine (maan systoic
biood pressurs range: 137214 mmMy to 140216 MMHY: Mean taastohc

Nmmummlgezabsemmmm MMHY: Mean serum potassaxn
:r’a:m:}gi‘loaéwrr)mwnnmam;omyo!mmmm
.1and 3.4 m

White ail reversed 3 woek 4 the
37.5 myg regimen proved optimal COMpared with the other 1estad regemens,
On this regimen, 81% of the patients had a sigaiicant (p<0.05) reversal
of hypokalemia vs. 59% of patents on the
regimen. The mean serum potassium concentration on 37.5 mg tn-
amterene went from 3.2:0.2 mEQ/L at basene 1o 3.7:0.3 mEQL at week
4. a significantly greater (p<0.05) improvement than trat acteeved with
piacedo/hydrochiorothiazde (i.e.. 3.2+0.2 mEq/L at baselne and 35204
MEQ/L at week 4). Also, 51% of patients in the 37.5 mm:’g:up
had an increase in serum potassivm of 20.5 MEQL 2 woek 4 vs n
the placebo group. The 37.5 mg triamterene/25 mQ hydrochiorothande
fagimen also maintained controf of biood pressure: mean supme systotc
blood pressure at week 4 was 138221 mmHg wirie mean supine dastoiic
blood pressure was 87:13 mmHg. .

::ll'lnﬂ;ﬂoﬂf AND USA'GE: This fixed combination drug : ol b‘k:‘ld
® initial therapy of edems or Nypertension sxcepl in ladividuals in
whom the & o ia cannot be risked

the ypokalemi .
Triamierene and hydrochiorothiazide are indicated for the treat-
ment of hypertension or edema i patients who develop ia on

hydrochiorothiazide alone.

Triamie and iazide capsules are aiso indicated for
those patients who require a thiazide diuretic and in whom the development
ot hypokatemia cannot be risked,

Tmnnmneandnyﬂrocnwwoemybemmotsmmﬁm
1o Other antihypertansive drugs, such as beta-biockers. Since tnanverene
and hydrochlorathiazide may snhance the achon of thesa agents. dosage
adysstments may be necessary,
U-'ohm.nnyzlnermnnmmmmuminanmmm
Wnswemwmvwmsmmw
hazard. toxemaa of and

. of pregrancy.
MsmMywioemelﬁallMy:umMth!Mmemol
Oeveioped toxemia
Mmmmmmwmmmm
0 uen 0 . Diwretics are

" DIEGRANCy when edemna 1S due 10 Causes, st as
R o L
trom r!slnctmolwmmumuyme expanded uterus, s properly
mmvmmmmmmmmmmwm:
mmm»mmmammsww

\TIONS :
Amtialiorstic Therapy sad Putarsiom § [ and
Wmmmmlonmwmms-
Mummmmasrmummamm-

9 - 9 SaKt sub-
striutes should aiso not be used

Potassiwm

SEIUM DOLISSIUM level is necessary
impaired Reasl Funchon: T and is con-
Mnmmmmmmwm@m
SIgrwhcant 1enal mpaerment

Mmmwmmmmmmorm
Other Sukfonamude-enved drugs (s a Contrandecahon
Yoype and should not be used in

DTS wiih preexsiing Mevased Serurm potassam
WARINNGS: Hyportaiomia

mmmmmmmmmmor
©quai 10 5.5 mEq/er) can occur wth al i

It hyperkaiemia is suspected (warning signs include paresthesias,
MUSCUL weakness . Haceg t;? the extremities, bradycar-
002 and ShoCK). an efectrocartogram (ECG) shoutd be obiained. However,
# & mportant 1 montor serum potassam levels because hyperkalemia may
fot be 2ssoCiated with £CG changes.

] IS presant. and should
ummmammmmmwmmw

m 2 upld;t.";ino msul'l'n nrapmnonﬁecml:n: exchange resms such as
um polystyrene sulfonate Orally or rectail adtmnsstered.
Persrstent lemnia may mm dialysis. Y M

o T’:tcmumwmm Of hyperkalermia associated with

) S accentuated m the presence of renal impairmen (see CON-
TRAINDICATIONS section). Patients with mitd renal fhunctional impasrment
mmnmrmmmisovwmmmmwmmammmmmm
Serum electrolytes. Cumulative Orug effects may be in with
Impaired renalfunction The renal Clearanres nf hereneminemen . s ars R
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2 mE aln;selmeloa.hsna‘mwum::;‘\
p<0.05) Wmprovement than that actweved
(i.e..3.2202 2 basekne and 3 520 4
nimm-umunsuumnm 7.5 mg tramzerene
had an MCTE2SE 1N SerUM potassaim of SmEM.a-nelus
the placedo group. The 37.5 mg my
regimen aiso Masntaned CONETO! of BIOGY BAESSUTE. MM SUPINE SYSIDRC
Mpmmamtmlud'mmmmw
biood pressure was 87213 mmic
INDICATIONS AND USAGE: This hized combiastion irug 13 Rt indicted
Tor ihe initial Werspy of stema or yperteumon sxTepl in Indivieuais in
'whom the develepmast o} ypokalemis cannot be riaked .
1mmmwmwwmmmemnsmmwmmnuemt
of hypertension or 608Ma In patients who develop fypokatemia on
hynvocmmmhumealone

and capsules are aiso indicated for

1hose patents vmo require 3 thaande diuretic and in whom the gevelopment
of hypokalernia cannot be nsked

Tnamterene ana hydrochiorothiazide may be used alone or as an adunci
fo other antihypertensive drugs. Such as beta-biockers. Since tnamierane
ang mmcmamnnzm may enhance the action of these agents. dosage
adjusiments may be necessary
Usage In anlcr The routine use of diuretics m an otherwise healthy
woman s Inappropriate and exposes motner and fetus 10 unnecessary
hazarg. Dwretcs do not prevent of toxermia of and
there is mmmmnwmcmemﬂmmwdmmmmm of
developed loxemia

Ememwwmlmmmmumm
Dewrencs are
mmmmmsuwmmwsm
are m the absence of pregnancy. N DrEQNANCy.
from resinction of venous refurm by the expanded uterus. S propeny
treated through elevanion of the lower extremses and use of SUDOOTT hose:
mdmtommmmvmmmmsmlw
unnecessary. There s hypervolemua ounng ounNng NOIMal pregnancy which 1S
hanmhyl 10 Nesther the fetus NOY the Mother (N The absence oOf Cardiovas-

60¢ma. I the MaNory of pregnant women 1 ths eoema produces dis-
comion. ncrezsed recumbency wil Ofien Drowae rewel. in fare instances
1tes 20BN M2y CAUSE EXITRME HrCOMION whach 1S N1 reheved by rest in
these Cases 3 Short COurse Of Ometcs My prowide reiet and may be
approonate

Yl-v od and
Thyorochiorothiazioe ShOUKI POt De QIven 10 PAbeNts recenng other potas-
SWM-5530NQ agents Such as m arwionoe of other formuia-
pons salt sub-

ﬂmltsmlsonﬂﬂm
Potasswm Should RO be used with tnamterene and
except n severe cases of hypokalemia. Such con-

sigrificant renal smparment
" Hypersensanaty 10 ether 0rug i the DreERarabon or 10
other 2 oerved Orugs 1S a.

and SNOU 1Ot De Used
patients with elevated serum

WARNINGS: Hypariaiamia

Abnormal eievation of serum potassium leveis (greater than or
equal 10 5.5 mEgAiter) can occur with all pmnssmm Sparm diuretic

Hyperkalemia 1s mare likely 1o occur in panems with renat imparment
and diabetes (even without ewdence of renal impairment), and in the
eiderty or severely ill. Since uncorrected hyperxaleria may be fatal, ser-
um ponssmm levels must be monitored at irequent intervals especi-
ally m pabents first recesing triamverene and . when
uos:oes are changed or with any Hiness that may miiuence renal

If hyperkatermia is suspected (waming signs include paresthesias.
muscular weakness. fatigue. ftaccid paratysis of the extremities, bradycar-
@i and shock). an electrocardrogram (ECG) should be obtained. However,
1 15 NMPOrtant 10 MONMOr SeTUM POASSILM levels because nyperkalemia may
not be associted with ECG changes

it IS present._ tr and hy: shouid
e crsconmtnued rmnedidtety and a thiazde alone should be substituted It

include the intravenous administration of calcium chioride injection, sodium
bicarbonate rmection and/or the oral or parenteral administration of glucose
with a rapid-acting insulin preparation. Cationic exchange resms such as
sodium polystyrene sulfonate may be orally or rectaly admnstered
Persistent hyperkalemia may reguire dialysis

The deveiopment of hyperkatemia associated with potasswsm-sparng
diretics is accentuated in the presence of renal impairment {see CON-
TRAINDICATIONS section). Patients with mitd renal funchonal impairment
shoutd not receive this drug without frequent and conbnuing mondoring of
serum eiactrolytes. Cumulateve drug effects may be observed m patients with
impaired renal lunchion. Inerenaluwmm of hydrochiorothuande and the

. the sultate ester of
nyuromnannerme have been sr:m 10 be reguced and the piasma levels
to

iowing 3
MMWM!MS wiih umpaired renal function
Hyperkalenua has been reported 1 giabetic pahents with the use of
mmnmm a00arent renal impairment

must be
mmmmsmlﬂmm
Y Acidesis: F

g therapy should
mmmnmmmunmwormmbohc
mmmmmum raged elevations in

is em-
m nwmmnmmmmmmomes
are necessary
PRECAUTIONS :

Impaired Mepatic Functien: Thiandes should be used wrth caution In

thanoe may be MOt n Mes CONNECon AoMenester Inamierent and

Cautously ana be alert 10r Such garty SIS 0f mpeng-
ng Coma 2s contuson mo-smess angd tremor. it mental contusion
ncreases 1or a few days
mmumwmmmMMMemth
such as biood n the

win and nyoro-

chiorothanoe but. Mnm mwsmulwn

such 2s

foods. lmmmmmwmmmmot

SErum DOLSSIUM levels_ especialty i1 patents recenvng degrais or with a
 senous serum

Pestory [}
wm:um&mnﬁmmwmmmmmoﬂer-
should be

anQ POLESSAIT Chionae swu-emam ated. Less sanous hypokalemia
should be evaluated wath regard 10 other coexsting condftions and treated
ACOMNGlY &

Erectrolyte . oten n such
CONGrIONS 35 Near! faswite renal drsease of CHMOSSS of the liver. may also
De ag0ravated by Gurescs and snoukd e Considered dunng triamierene and

rOCHONOTTAZI0e Therapy when using high dases tor protonoeﬂ peniods
0f 1 pahents on a Salt et Serwm
shouid be performed. wmnammzmmpmrndlmnamnusvom»
#ting excessvely or recenvng fluds parenterally Possible Huid and eiectro-
iyte imbatance may be ncecated by such warmng signs as: dry mouth, thirst,

fethargy. muscie pain O Cramps.

muscular tatigue, ohguria. and
symptoms.
nmoehloumu Aithough any chioride defictt is generaity muid and usually
does not ific treatmen excent under eXOMWAY

may

is edernatous patients in hot weather: appropnate therapy 1S water restnc-
tion, rather than a0ministration of salt. except i rare mstances when the
hyponatremia is lite threatening. In actual Salt depletion, appropriate repiace-
ment is the therapy of choice.

Renal Stoass: Triamterene has been tound in renal Stones in association
with the other usual calculus components. Triamterene and hydrochioro-
thiande should be used with cauhion in patients with a wstory of renal stones.




Laberatory Tasts:

Serum Potasswm: The

5.0 mEq per iner with 4.5 méq
Shouki develop.

§
it

Should be taxen

Getary Mtake Of pOLaSSIIM-NCT

toods
institute such measures Gunousty with trequent getermnabons of
UM jevels. POESSIUM ievels above 6 mEq per iter
reguire careful observation and treatment. Serum potassium levels do not
necessari potassium n. A nse in plasma
PH may cause a decrease in plasma potassium concentration and an
merease in the correc-
tive measures for e

veal an abnormal sievation of serum omsmm Orscontinue thamterene
and hydrochiorothiazade and substitute 2 tuazide duuretic alone i potas-
Sitm levels return 10 nofmat

Serum Creatinine and BUN: and may
produce an eievated biood urea Ritrogen levei. creatinine level or both. This
apparently is secondary Lo 2 reversibie reducton of glomerutar filtrabon rate
Of 2 depietion of intravascular tuid volume (prerenal azotenmua) rather than
renal toxicity: levels usuil'y retorn m nofmal when triamterene and

It azotemia mcreases, discontnue
and Perodic BUN or serum creatinine
mmum especzaly in eigerly pabents and i patents

With SUSpBCKNd Of Conhrmed renal nsuthciency.

Serum PBI: ThxDose My decrease serum Pl isvess without $ion of thyvoid

desturbance.
Pargthyrosd Function: Theazides should be giscontnued before Carmying out
ests for pArathyTieg funchon. CaCium excretion S decreased by thandes.

changes in the glanos with and

Wmm
be 1rsed with caution n enzyme
%E»mmwmmmmmmw
menskofsmmwwmnmu
Nonsteroatal ant-nfammatory drugs. A possible interacbon resulng n acse
renal failure nas been reported in a few patients on thamterene and

rochicrothiazide when 1 with indomethacin, a nonsterodal antr-
inttammatory mm calmon is aowised mﬂaummlmnnq nORSterowdal an:-
Lithium;: ummm mnlry shoutd not be given with mumuummey
Teduce its renal clearance and increase the fisk of litum toxctty. Read
:gmrsmmmwmmmm

triamesrene and fycrochiorothiazde.
Surpical consxjerations: Thianoes have been shown To decrease arteriai
@n

may ncrease

preciude
Tor therapeutic use. Thiandes have aiso been Shown 10 Increase the para-
mmummmmsmmwmun

0 loss). caution shoutd be
observed n pEtents mponng 5“'9'3
Other Consideranons: Ci ide with ampho-

tericin B or corticosterods or corhcotropin (ACTH) may intensity elec-

imbatance, hypokaiemea. aithough the presence of triam-
mml’ﬂ

% or potentata the action of other antihypeniensive

orugs. See M nonsmomtmwmmmmmwann-

drugs.
The eftect of oral antcoaguiants Mmay be decreased when used CONCur-
rently with hydrochiorotheande: dosage adpsstments may be necessary.
Tramterene and tiysrochiorothiazde may rase the teve! of blood unc acid,
dosage amusimems of anhgout medication may be necessary to control

ang gout.
"Y?:“ Iollowmu agents given together with triamterene may promote
S2rUM potassium accumulabon and resuit in hyperialemia because
of the potassium-spanng nature of tramterene, espacially in patients with
renal insutticrency: biood from biood bank (may contain up to 30 mEq of
potassium per iter of plasma or up to 65 mEq per inter of whole biood when
Stored for more than 10 days): low-sait milk {may contain up to 60 mEq of

per inter); medications (such as paremteral
pemciim G POLESSHIM); sait substitutes (MOSt Contain substantial amoutits

ot
mm $SuCh as sodum palystyrene sultonate. whether admin-
OrJily OF rectally. reguCe SeTurm POLASSUNT levels by SOCRUM replace-
mdmmun Tusd retentbion May OCCUr M SOme pabents because
of the ncreased SOom mtake
Mummmmmmmmw
SxCesSIVE loss from the wmestnal tract: Laxatives

nv wth the POtESSAN-fetasany etiects of tnamierene
of may be when used con-
cumently witn because of the unne.

respectively. On m-m
and 100 times (in rats) the mummmwmmno

tor the hydrochio
thiazide capsules at S0 mg/day (or + mg/kg/day bassd on SO g indandy-
ais). On tha basis of body-Surface area, these doses are 56 times (i mce)
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CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER 74821

CHEMISTRY REVIEW(S)




1. CHEMISTRY REVIEW NO. 3
2. ANDA # 74-821

3. NAME AND ADDRESS OF APPLICANT
Geneva Pharmaceuticals, Inc.
Attention: Beth Brannan
2655 W.Midway Blvd.

P.O. Box 446
Broomfield, CO 80038-0446

4. LEGAL BASIS FOR SUBMISSION
Based on the approved listed drug Dyazide® Capsules (Smithkline
Beecham) containing 25/37.5 mg HCTZ and Triamterene.

5. SUPPLEMENT (s) N/A 6. PROPRIETARY NAME N/A
7. NONPROPRIETARY NAME 8. SUPPLEMENT (s) PROVIDE(s) FOR:
Triamterene and HCTZ USP N/A

0. AMENDMENTS AND OTHER DATES:
FDA: 2/28/97 NA/Fax letter issued.

Firm: 12/29/95 Original submission
11/27/96 Corr. (Bio issue)
3/28/97 Response to NA/Fax letter dated 2/28/97.
4/7/97 Tel. Amendment
10. PHARMACOLOGICAL CATEGORY 11. Rx or OTC
Diuretic Rx

12. RELATED IND/NDA/DMF(s)

13. DOSAGE FORM 14. POTENCY
Capsules 37.5/25 mg

16. RECORDS AND REPORTS N/A

18. CONCLUSIONS AND RECOMMENDATIONS
Approval

19. REVIEWER: DATE COMPLETED:
J.Fan 4770/%7

cc: ANDA 74-821
DUP Jacket
Division File

Endorsements:

I P /- - 7 0.1-)

HFD-623/J.Fan/ Gl e ; 'v\\“\
HFD-623/V.Sayeed/ .

x:\new\firmsam\geneva\ltrs&rew\74821n3.d
F/T by:




CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATIONN R 74821

BIOEQUIVALENCE REVIEW
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ANDA 74-821

Geneva Pharmaceuticals, Inc. _ .
Attention: Beth Brannan MAY z 1597
2555 W. Midway Blvd.

Broomfield CO 80038-0446

Haohlhnadlinaalladislillossdashibisdalledinili

Dear Madam: ‘
Reference is made to your abbreviated new drug application submitted pursuant to Section 505 (j)

of the Federal Food, Drug and Cosmetic Act for Triamterene and Hydrochlorothiazide Capsules
USP 37.5/25 mg.

1. The Division of Bioequivalence has completed its review and has no further questions at
this time.
2. The dissolution testing will need to be incorporated into your stability and quality control

programs as specified in USP 23.

Please note that the bioequivalency comments expressed in this letter are preliminary. The above
bioequivalency comments may be revised after review of the entire application, upon consideration
of the chemistry, manufacturing and controls, microbiology, labeling or other scientific or regulatory
issues. A revised determination may require additional information and/or studies, or may conclude
that the proposed formulation is not approvable.

Sincerely yours,

Nicholas Fleischer, Ph.D.

Director, Division of Bioequivalence
Office of Generic Drugs

Center for Drug Evaluation and Research

-
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Triamterene/Hydrochlorothiazide Geneva Pharmaceuticals
37.5 mg/25 mg €apsule Broomfield, CO

ANDA # 74-821 Submission Date:
Reviewer: Z.Z. Wahba Novemper 27, 1996

File #74821a.n96

TO A o _B
STUDY AND DISSOLUTION DATA
{Dated July 18, 1996)
BACKGROUND )
The firm has previously submitted an in vivo bioequivalence study

(single dose) under fasting and non-fasting conditions comparing
its Triamterene/Hydrochlorothiazide Capsules, 37.5 mg/25 mg to the
reference listed drug SmithKline Beecham's Dyazide® Capsules, 37.5
mg/25.

The submission was reviewed and was found incomplete by the
Division of Biocequivalence (review dated July 18, 1996, ANDA #74-
821) due to a deficiency comment regarding the dissoluticon data.
The firm submitted dissolution data using the dissolution medium
0.1N HC1l, whereas the USP methodology specifies that the medium
should be 0.1 M acetic acid containing 1% polysorbate 20.

Therefore, a new dissolution data using dissolution medium 0.1 M
acetic acid containing 1% polysorbate 20 was requested (the
communication was dated July 23, 1996).

The USP 23, Supplement #5 (released September 15, 1996) changed its
dissolution specification to include three tests.

The firm had previously conducted its dissolution specification
according to Test #3 and the met the requirements of the USP
dissolution Test #3. The £firm should indicate in the drug’s

labeling that its dissclution meets the USP dissolution
requirements of Test #3.

A'A OL T
Method: USP 23 apparatus 1 (basket) at 100 rpm
Medium: 900 mL of 0.1N HCL
Temperature: 37°C + 0.5°C
No. Units Tested: 12 i
Sampling Time: 15. 30, 45 &and 60 minutes

Methodology:

Specificaticn: NLT (Q) is dissolved in 45 minutes




Test Product: Geneva's triamterene/hydrochlorothiazide
- capsules 37.5mg/25 mg, lot # 6495058
Reference Product: SmithKline Beecham's Dyazide® capsules
'~ 37.5 mg/25 mg, lot #224ES0

The dissolution testing results are presented in Table #1.

Table 1. In Vitro Dissolution Testing

Drug (Generic Name) : Triamterene/Hydrochlorothiazide
Dose Strength: 37.5 mg/25 mg Capsules

ANDA No.:74-821

Firm: Geneva Pharmaceuticals Inc.

Submission Date: December 29, 1995

File Name: 74821sd.d9s

I. Conditions for Dissolution Testing:

Usp 23 Basket: Paddle:X RPM: 100

No. Units Tested: 12 Capsules

Medium:900 mL of 0.1N HCl

Specifications: NLT of the labeled amounts of triamterene and
hydrochlorothiazide are dissolved in 45 minutes.

Reference Drug: SmithKline Beecham's Dyazidef

Assay Methodology: '

II. Results of In Vitro Dissolution Testing: Triamterene
Sampling Test Product: Triamterene Reference Product: Triamterene
Times Lot # 6495058 Lot # 224ESO ’
(min) Strength(mg) 37.5 Strength(mg) 37.5

Mean % Range $CV Mean % Range CVv
15 85 4.0 80 6.9
30 95 2.8 93 3.2
45 97 3.0 97 2.5
60 98 2.9 99 1.8
Hydrochlorothiazide
Sampling Test Product: Reference Product:
Times Hydrochlorothiazide Hydrochlorothiazide
(min) Lot # 6495058 Lot # 224ES50

Strength(mg) 25 Strength(mg) 25

Mean % Range ¥CV Mean % Range Ccv
15 87 4.1 84 6.1
30 95 3.2 94 2.9
45 97 3.0 ! 96 1.9
60 97 2.9 97 1.8

-




RECOMM

1. The two in vivo biocequivalence studies conducted by Geneva
Pharmaceuticals under fasting and non-fasting conditions on
its drug product, Triamterene/Hydrochlorothiazide Capsules,
37.5 mg/25 mg (Lot #6495058), comparing it to the reference
listed drug, SmithKline Beecham's Dyazide® capsules, 37.5
mg/25 mg (Lot #224E50) have been found acceptable by the
Division of Bioceqgquivalence. The two studies demonstrated that
Geneva's Triamterene/Hydrochlorothiazide Capsules, 37.5 mg/25
mg are bioequivalent to the reference listed drug, SmithKline
Beecham's Dyazide® capsules, 37.5 mg/25 mg.

2. The dissolution testing data conducted by Geneva
Pharmaceuticals on tts - drug product,
Triamterene/Hydrochlorothiazide Capsules, 37.5 mg/25 mg (Lot
#6495058) have been found acceptable. The dissolution data
met the USP 23 dissolution requirements of Test #3. The firm
should indicate in the labeling that its drug dissolution
meets the USP dissolution Test #3.

3. From the bioequivalence point of view, the firm has met the
requirements of in vivgo biocequivalence.

The firm should be informed of the recommendations.

Zakaria Z. Wahba, Ph.D.
Division of Bioequivalence
Review Branch III

RD INITIALED RMHATRE
FT INITIALED RMHATRF — 4/7;,@7

\

Concur: — Date: Y(30)]5F
Nicholas Fleischer, Ph.D. P
Director
Division of Bicequivalence

cc: ANDA 74-821 (original, duplicate), HFD-600 (Hare), HFD-630,
HFD-658 ({(Mhatre, Wahba), Drug File, Division File
ZZWahba/041697/042497/file #74821a.n9%6




ANDA 74-821 -

Geneva Pharmaceuticals, Inc.
Attention: Beth Brannan
2555 W. Midway Blvd.

P.0O. BOX 446

Broomfield CO 80038-0446

Dear Madam:

Reference is made to the Abbreviated New Drug Application submitted bl
on December 29, 1995 and the amendment dated May 6, 1996, for = ‘=%-
Triamterene and Hydrochlorothiazide USP, 37.5 mg/25 mg Capsules.

The Office of Generic Drugs has reviewed the biocequivalence data

submitted and the following comments are provided for your j:
consideration: .

The dissolution data was submitted using the dissolution:- i
medium 0.1N HCl, whereas the USP methodology specifies the -
medium should be 0.1 .M acetic acid containing 1% of*"
polysorbate 20. It should be noticed that the Office
considers the current USP methodology to be the regulatory:
method which must be used for dissolution comparison:
Therefore, you should resubmit the dissolution data for the
test and reference drug products using the current USP
methodology. The dissolution testing should be done on . :
capsules from the same lot number that had been used in the im:> % -
vivo biocequivalence study. '

As described under 21 CFR 314.96 an action which will amend this

application is required. The amendment will be required to-

address all of the comments presented in this letter. Should you
have any questions, please call Mark Anderson, Project Manager, at=
(301) 594-0315. In future correspondence regarding this 1ssue,

please include a copy of this letter.

Sincerely yours,

Keith K. Chan, Ph.D.

Director, DIvision of Bioequivalence
Office of Generic Drugs

Center for Drug Evaluation and Research

i
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Triamterene/Hydrochlorothiazide " Geneva Pharmaceuticals
37.5 mg/25.mg Capsule Broomfield, CO

ANDA # 74-821 Submission Date:
Reviewer: Z.Z. Wahba December 29, 19S%

WP 74821s.d95

REVIEW OF TWO IN VIVO BIOCEQUIVALENCE
STUDIES UNDER FASTING CONDITIONS

I. OBJECTIVE:
To review: -

1. Geneva's in yivo biocequivalence study (single dose) under
fasting and non-£fasting conditions comparing its
Triamterene/Hydrochlorothiazide Capsules, 37.5 mg/25 mg to the
reference listed drug SmithKline Beecham's Dyazide® Capsules,
37.5 mg/25 mg.

2. Dissolution data comparing the test drug product to the
reference listed drug.

II. BACKGROUND:

Triamterene/Hydrochlorothiazide is an orally active combination
drug which is indicated for the treatment of hypertension or edema
in patients who develop hypokalemia on hydrochlorothiazide alone.
Triamterene/Hydrochlorothiazide is a diuretic/antihypertensive drug
that combines natriuretic and antikaliuretic effects. Each
component complements the action of the other. The
hydrochlorothiazide component blocks the reabsorption of sodium and
chloride ions, and thereby increases the quantity of sodium
traversing the distal tubule and the volume of water excreted. The
triamterene component inhibits the reabsorption of sodium in
exchange for potassium and hydrogen ions.

Hydrochlorothiazide is absorbed from the GI tract. Based on
determination of plasma concentrations over a period of at least 24
hours, the plasma half-life of hydrochlorothiazide reportedly
ranges from 5.5-14.8 hours. Hydrochlorothiazide is apparently not
metabolized and is excreted unchanged in urine. At least 61% of
the drug is reportedly eliminated from the body within 24 hours
(AHES Drug Information, 1993, p #1611).

Triamterene is rapidly absorbed from the GI tract; however, the
degree of absorption varies in different individuals. Peak plasma
concentrations of 0.05-0.28 ug/mL are achieved within 2-4 hours
following administration of a 100 to 200 mg single oral dose. The
plasma half-life of triamterene is 1.5-2.5 hours. The metabolic and
excretory fate of triamterene has not been fully determined. The
drug is reportedly metabolized tg 6-p-hydroxytriamterene which is
pharmacologically active and its sulfate conjugate. Triamterene is
excreted in urine as unchanged drug and metabolites.

1




Triamterene/Hydrochlorothiazide is currently marketed as
25mg/37.5mg oral capsules , under the trade name Dyazide® capsules
manufactured by SmithKline Beecham.

III. BIOEQUIVALENCE STUDY UNDER FASTING CONDITIONS

A. SPONSOR:
Geneva Pharmaceuticals, Inc.
2555 West Midway Blvd.
Broomfield, CO 80038-0469

Study gite:

Clinical Study Dates:

Period I: Sept. 09-11, 1995

Period II: Sept. 16-18, 1995
B. STUDY DESIGN:

Randomized, two-way crossover, single dose study, under
fasting conditions.

C. SUBJECTS:
Thirty two (32) healthy male subjects were enrolled in the
study and all subjects successfully completed the study. The
data set used for statistical analyses contained all the data
from 32 subjects.

1. The subjects were within 18 to 45 vyears of age, and
their body weights were within + 10% of the ideal weight
as defined by the Metropolitan Life Insurance Chart.

2. Only medically healthy sybjects as determined by normal
history, physical examination and laboratory profiles

- were .enrolled in the study.

2




Subject Exclusion Crjiteria:

1. History of chronic alcohol consumption or drug addiction.

2. History of cardiovascular, respiratory, renal,
gastrointestinal, immunologic, neurologic, hepatic,
hematopoietic or psychiatric disease.

3. Tested positive for hepatitis B surface antigen screen or

a reactive HIV 1 & 2 antibody screen.

4. Allergy to the class of drug being tested.

5. Use of tobacco in any form

6. Treatment with any known hepatic enzyme inducing or
inhibiting agents within the past 30 days prior to
dosing.

7. Participated in a previous clinical trail or donated
blood within the past 30 days.

Subiect R ot . .

1. No subject took any medications, including OTC products

for at least 7 days prior to the beginning of the study
and until completion of the study.

2. No alcoholic, xanthine and caffeine containing foods and
beverages were allowed for at least 48 hours prior to
beginning of the study as well as during the study.

D. TREATMENT:

Test Product: 1 x 37.5 mg/25 mg Geneva's Triamterene/
Hydrochlorothiazide capsules, 1lot # 6495058, lot size

capsules, potency 94.9% and 96.4%, content
uniformity 95.8% (Cv=3.3%) and 95.3% (CV=3.0%), for

triamterene and hydrochlorothiazide, respectively.

Reference Product: 1 x 37.5 mg/25 mg SmithKline Beecham's
Dyazide® capsules 37.5 mg/25 mg, lot #224E50, potency 96.4%
and 100%, content uniformity 99.8% (CV=1.8%) and 95.2%
(CV=3.5%), for triamterene and hydrochlorothiazide,
respectively. The expiration date: 6/96.

Washout pexiod: 7 days

E. DRUG, FOOD AND FLUID INTAKE:
Subjects fasted for at least 10 hours (overnight) before
dosing and for 4 hours after dosing. Each dose was followed
by 240 mL of water according to randomized dosing schedule.
Water intake was restricted from 1.0 hour prior to and 1.0
hour after drug administration. To facilitate urine flow and
to compensate for water loss due to the diuretic effect of the
drug, subjects were encouraged to consume 240 mL of fluid each
hour while awake until 48 hours after dose administration.
Standard meals were provided ag:appropriate times thereafter.

F. SUBJECT MONI’ :




Vital signs (blood pressure and heart rates) were monitored
predose (-1 hr) and at 1, 6, 12, 24 and 48 hours post-dose
(the values were reported 1in vol. #A1.4, section
"Attachmenc”) .

G. Sample Collection:

H.

1. :
Blood samples were collected at 0 (pre-dose), 0.33, 0.5, 0.75,
1, 1.25, 1.5, 2, 3, 4, 6, 8, 10, 12, 14, 24, 36 and 48 hours.
Plasma was separated and promptly frozen for analysis of
hydroxytriamterene and triamterene sulfate.

2. :

Urine samples were collected over the period of 0-2, 2-4, 4-
6, 6-8, 8-10, 10-12, 12-14, 14-24, 24-36, and 36-48 hours for
hydrochlorothiazide analysis.

ASSAY METHODOLOGY :




I. IN VIVO RESULTS:
Thirty two (32) healthy male subjects were enrolled in the
study and all subjects successfully completed the study. The
data set used for statistical analyses contained data from 32
subjects (#1-32).

J. Adverge Reactions:
The adverse reactions have been reported (ANDA #74821, vol.
Al.4, Section "Final Report", pages #25-27) by the subjects.
Non of the adverse reactions were considered serious or
resulted in dropping any subject from study participation.
The adverse reactions are summarized as follows:

Type of Adverse Reactions — Test Prod, = Reference Prod,

Headache 8 subjects 6 subjects
Fever -- 2
Hot Flushes -- 1
Dry Mouth 1 --
Pharyngitis (sore throat) 5 4
Purpura (hematoma) 1 1

Respiratory Disorder

(head congestion) -- 2
Rhinitis (Stuffy Nose) 1 1
Increased Sweating -- 2
Syncope (Fainting) 1 --

K. DATA ANALYSIS:
The pharmacokinetic parameters hydroxytriamterene,
triamterene and hydrochlorothiazide were analyzed using ANOVA.
Pharmacokinetic parameters were evaluated for treatment,
sequence and period effects. The 90% confidence intervals and
the ratios of the test/referefice means were also determined.
The pharmacokinetics parameters for hydroxytriamterene,




triamterene and hydrochlorothiazide under fasting conditions

are summarized in the tables below:

573.32
1005.10
1161.72
1059.31

934.47

690.72

395.13

242.83

134.50

64.48
37.03
24.33
16.43
7.10
1.85
0.86

0.00
133.70
568.42

1081.64

1214.09

1144.97

1021.94
765.41
430.91
256.00
134.43

65.30
37.29
23.27
15.42
4.33
1.81
0.00

*LAUCT
*LAUCI
*LCMAX

3180.
3305.
1102.

.34 680.66 3397.
.09 617.15 3494.
47 446.75 1280.
.22 0.10 0
.48 6.59 4.
.06 0.44 1.
65 0.22 3340.
79 0.19 3441.
99 0.49 1194.

0.96
0.96
0.95
0.90
1.17
0.96
0.95
0.96
0.92
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UNIT: AUC=NG HR/ML CMAX=NG/ML TMAX=HR

* The values represent the geometric means (antilog of the means of the

97 625
0° 601
16 417
.25 0
67 5
10 0
01 0.
85 0
71 0

THALF=HR

XE=1/HR




logs) .

Iﬁblgfl
an a
{Hydroxytriamterene)
| LSMEAN1 l LSMEAN2 | LOWCI12 I UPPCI12
—————————————————— e el it Rl Rl e R
AUCT 3255.34 3397.97 90.59 101.01
AUCI 3363.09 3494.09 92.06 100.44
CMAX 1212.47 1280.1¢ 85.27 104 .15
*LAUCT . 3180.65 3340.01 89.89 100.88
*LAUCI 3305.79 3441.85 91.89 100.40
*LCMAX 1102.99 1194 .71 80.94 105.31
LSMEAN1=LS mean test LSMEAN2=LS mean ref.
Low CI 12=Lower C.I. for T/R UPP CI 12=Upper C.I. for T/R

UNIT: AUC=NG HR/ML CMAX=NG/ML
* The values represent the geometric means (antilog of the means of the
logs) .

The mean plasma hydroxtriamterene levels reached a maximum level of
concentration around 1.0 hour (Table #1 and the attached Figures #1&2).

The arithmetic test/reference mean ratios for AUC,.., AUC..;,; and C,,, were
0.96, 0.96 and 0.95, respectively. The geometric test/reference mean
ratios for AUC,.., AUC,, and C,, were 0.95, 0.96 and 0.92, respectively
(Table #2). The 90% confidence intervals for the log-transformed AUC,.,
AUC,.;, s and C,,, were within the acceptable range of 80-125% (Table #3).

There were no significant sequence, period or treatment effects for the
log-transformed of the test and reference drug treatments for
hydroxytriamterene pharmacokinetic parameters AUC,.., AUC,.. and C,.-

Hydroxytriamterene average values of T,,,, T... and K, for the test

product were comparable to the corresponding reference values (Table
#2) .
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Order Facti ordits
TIME HR | Test | SD1 | Reference | SD2 |Mean T/R
--------- B e e e i
0 0.00 0.00 0.00 0.00 )
0.33 36.31 35.77 33.99 26.31 1.07
0.5 69.41 34.86 70.67 39.67 0.98
0.75 84.99 37.46 83.33 30.33 1.02
1 81.64 32.70 79.61 23.80 1.03
1.25 71.66 25.57 75.45 21.45 0.95
1.5 65.27 22.41 70.72 19.84 0.92
2 52.69 18.46 57.53 18.00 0.92
3 36.29 15.14 39.11 13.09 0.93
4 24 .64 11.29 25.61 8.94 0.96
6 11.43 8.40 11.46 5.80 1.00
8 5.50 4.24 5.75 3.79 0.96
10 2.83 2.87 2.80 3.02 1.01
12 0.81 2.04 0.75 2.20 1.09
14 0.47 1.41 0.28 1.59 1.66
24 0.37 1.01 0.38 1.65 0.97
36 0.00 0.00 0.14 0.77 0.00
48 0.00 0.00 0.06 0.36 0.00 }

AUCI 272.44 88.15 284.78 91.43 0.96
AUCT 263.47 88.73 276.15 88.07 0.95 ;
CMAX 96.65 34.59 95.30 30.84 1.01 |
KE 0.37 0.10 0.38 0.08 0.96 |
THALF 2.19 1.33 2.15 2.06 1.02
TMAX 0.86 0.53 0.99 0.39 0.87
*LAUCI 257.99 0.35 271.32 0.32 0.95
*LAUCT 247.83 0.37 262.83 0.32 0.94
*LCMAX ~ 89.38 0.43 "90.19 0.35 0.99

UNIT: AUC=NG HR/ML CMAX=NG/ML TMAX=HR THALF=HR KE=1/HR
* The values represent the geometric means (antilog of the means of the
logs).

P




| LSMEAN1 | LSMEAN2 | LOWCI12 | UPPCI12

------------ e e e et e it

AUCI 272.44 284.78 89.11 102.22

AUCT 263.47 276.15 88.48 102.34

CMAX 96.65 95.30 90.79 112.05

*LAUCI 257.99 271.32 87.91 102.85

*LAUCT 247.83 262.83 86.49 102.80

*L,CMAX 89.38 90.19 86.37 113.71
LSMEAN1=LS mean test LSMEAN2=LS mean ref. L
Low CI 12=Lower C.I. for T/R UPP CI 12=Upper C.I. for T/R

UNIT: AUC=NG HR/ML CMAX=NG/ML .
* The values represent the geometric means (antilog of the means of the
logs) .

The mean plasma triamterene 1levels reached a maximum level of
concentration around 0.75 hour (Table #4 and the attached Figures #3&4).

The arithmetic test/reference mean ratios for AUC,.., AUC,., and C,,, were
0.95, 0.96 and 1.01, respectively. The geometric test/reference mean
ratios for AUC,.., AUCy.;, and C,,, were 0.94, 0.95 and 0.99, respectively
(Table #5). The 90% confidence intervals for the log-transformed AUC,..,
AUCo.;,s and C,,, were within the acceptable range of 80-125% (Table #6).

There were no significant sequence, pericd or treatment effects for the
log-transformed of the test and reference drug treatments for
triamterene pharmacokinetic parameters AUC,.., AUC,.. and C,,.

Triamterene average values of T,,,, Tn.., and K., for the test product were
comparable to the corresponding reference values (Table #5).




UNIT: URINARY EXCRETION=MCG TIME=HRS
Note: The time shown in the tables is represented by a mid-point of each
urine collection interval.

0 0

1 1 0

3 2 0

5 . 2. 0.

7 12.38 2.79 12.91 2.60 0.96
9 13.52 3.02 14.13 2.76 0.96
11 14.16 3.15 14.78 2.77 0.96
13 14.52 3.18 15.28 2.87 0.95
18 l6.08 3.55 1l6.98 3.03 0.95
30 16.19 3.66 16.98 3.03 0.95
42 16.19 3.66 16.98 3.03 0.95

UNIT: URINARY EXCRETION=MCG TIME=HRS
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CUM 16.19 3.66 16.98 3.03 0.95
*LCUM 15.73 0.26 16.69 0.18 0.94
RMAX 2.77 0.64 2.86 0.67 0.97
*LRMAX 2.69 0.27 2.77 0.25 0.97
RTMAX 3.00 0.51 2.94 0.62 1.02
*LRTMAX 2.95 0.22 2.85 0.29 1.03

e - - - o e e R o e = e e - e e - e e e e em e e e S A B e e m e s e e = - -

* The values represent the geometric means (antilog of the means of thé
logs) . .
UNIT: CUM=MCG RMAX=MG/HR RTMAX=HR"

PARAMETER | LSMEAN1 | LSMEAN2 |LOW CIl12 |UPP CI12

---------- e e e e e

CuM 16.19 16.98 90.40 100.40

*LCUM 15.73 16.69 88.77 100.05

RMAX 2.77 2.86 89.63 104.53

*LRMAX 2.69 2.77 88.74 105.81

RTMAX 3.00 2.94 94 .05 110.20

*LRTMAX 2.95 2.85 92.80 115.42
LSMEAN1=LS mean test LSMEAN2=LS mean retf.
Low CI 1l2=Lower C.I. for T/R UPP CI 12=Upper C.I. for T/R

* The values represent the geometric means (antilog of the means of the
logs) .
UNIT: CUM=MCG RMAX=MCG/HR RTMAX=HR

Jroch] hiazid . 1vsi (und - . 1iti L.
1. The mean urinary excretion and cumulative excretion, respectively, are

presented in Tables 7&8 and Figures 5&6. The urinary excretion data for

the test and reference products are comparable as shown by T/R ratios
(Table #7).

The average means of the log-transformed cumulative urinary excretion
(LCUM) and. log-transformed maximum urinary excretion rate (LRMAX) of the
test and reference drug products are comparable (Table 9). The 90%
confidence intervals for the log-transformed LCUM and LRMAX were within
acceptable range of 80-125% (Table 10).

-
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Geneva Pharmaceuticals, Inc.
2555 West Midway Blvd.
Broomfield, CO 80038-0469
Study site
Clini i a
The same as the protocol under fasting conditions
Study Dates:
Phase I: August 16, 1995 to August 18, 1995
Phase II: August 23, 1995 to August 25, 1985
Phase III: - August 30, 1995 to September 01, 1995

B. : .

' Randomized, three-way single dose crossover study, under non-fasting
conditions.

C. Subjects:
Eighteen (18) healthy male subjects were enrolled in the study and all
subjects (#1-18) completed the clinical study. There were no dropouts
over the course of the study.
Same as under fasting conditions.

D. Ireatmepnt:
Test Product:
Treatment 1: 1 x 37.5 mg/25 mg Geneva's Triamterene/Hydrochlorothiazide
capsules, lot # 6495058, lot size , capsules, potency 94.9% and
96.4%, content uniformity 95.8% (CV=3.3%) and 95.3% (CV=3.0%), for
triamterene and hydrochlorothiazide, respectively. Treatment #1 was

administered under fasting conditions.

Treatment 2: 1 x 37.5 mg/25 mg Geneva's Triamterene/Hydrochlorothiazide

capsules, lot # 6495058, lot size capsules, potency 94.9% and
96.4%, content uniformity 95.8% (CV=3.3%) and 95.3% (CV=3.0%), for
triamterene and hydrochlorothiazide, respectively. Treatment #2 was
administered under non-fasting conditions.

Reference Product:

Treatment 3: 1 x 37.5 mg/25 mg SmithKline Beecham's DyazideR capsules
37.5 mg/25 mg, lot #224E50, potency 96.4% and 100%, content
uniformity 99.8% (CV=1.8%) and 95.2% (CV=3.5%), for triamterene and
hydrochlorothiazide, respectively. The expiration date: 6/96.
Treatment #3 was administered under non-fasting conditions.

Washout period: 7 days -
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E. Drug, Food and Fluid Intake:

Subjects who “received treatment 1, fasted overnight for 9.5 hours before
dosing and for 4 hours after drug administration. Subjects who were fed
standard recommended breakfast prior to dosing (treatments 2 and 3) only
fasted for 9.5 hours. Treatments 2 and 3 differed from treatment 1 in
that the subjects were fed a standard high fat breakfast, which was
consumed in its entirety 30 minutes before drug administration. The
standard breakfast meal contained the following: one buttered English
muffin, one fried egg, one slice of American cheese, one slice of
Canadian bacon, one serving of hashed brown potatoes, eight fluid ounces
(240 ml) of whole milk and six fluid ounces (180 ml) of orange juice.
Each dose was followed by 8 fluid ounces (240 mL) of room temperature
tap water according to randomized dosing schedule. To facilitate urine
flow and to compensate for water loss due to the diuretic effect of the
drug, subjects were encouraged to consume 240 mL of fluid each hour
while awake until 48 hours after dose administration. Standard meals
were provided at appropriate times thereafter.

F. As M :
Methods and Validation:

Same as under fasting conditions.

G. Sample Collection:

1. :
Blood samples were collected at 0 (pre-dose}), 0.33, 0.5, 0.75, 1, 1.25,
1., 2, 3, 4, 6, 8, 10, 12, 14, 24, 36 and 48 hours. Plasma was
separated and promptly frozen for analysis of hydroxytriamterene and
triamterene.

2. Uripne samples:

Urine samples were collected over the pericd of 0-2, 2-4, 4-6, 6-8, 8-
10, 10-12, 12-14, 14-24, 24-36, and 36-48 hours for hydrochlorothiazide
analysis.

H. Adverse Reactions:
The adverse reactions have been reported (ANDA #74821, vol. C1.10,
Section "Final Report", page #26) by the subjects. None of the adverse
reactions was considered serious or resulted in dropping any subject

from study participation. The adverse reactions are summarized as
follows:
Www

Pressure behind both eyes
Rhinitis (stuffy nose)

B

Abdominal Pain 1
Asthenia (heat exhaustion) 1 --
Earache 1 --
Headache 6 3
Myalgia (sore beck) 1 --
Nausea -- 1
2
1
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I. In _Vivo Results:
Eighteen (18) healthy male subjects who enrclled in the study completed
the clinical study. There were no dropouts over the course of the
study. The pharmacockinetics parameters £for hydroxytciamterene,
triamterene and hydrochlorothiazide under non-fasting conditions are
summarized in the tables below:

0
0
0. . . .
0.75 1081.24 349.94 58.99 129.31 63.36 110.36
1 1216.29 275.06 114.69 181.99 162.58 222.98
1.25 1134.06 234.47 209.62 233.41 267.18 261.13
1.5 984 .12 203.36 363.38 282.81 416.97 286.55
2 761.18 181.16 586.72 282.35 628.03 264.25
3 428.82 94.33 718.06 177.56 773.94 206.59
4 274 .53 65.29 609.67 118.53 634.33 191.61
6 150.27 35.66 332.56 145.68 307.39 113.59
8 93.13 67.19 146.72 56.83 142.13 59.97
10 44.82 12.46 74.78 27.75 75.63 33.38
12 27.46 8.54|  40.86 14.13 41.50 16.19
14 18.97 8.28 23.91 7.67 25.14 9.95
24 3.86 8.06 1.17 4.95 2.89 5.72
36 0.61 2.52 0.00 0.00 0.00 0.00
48 0.00 0.00 0.00 0.00 0.00 0.00
(CONTINUED)

TIME HR |RMEAN1/2 |RMEAN1/3 |RMEAN2/3

------------------ i e e e

0 . . .

0.33 60.31 75.18 1.25

0.5 40.38 46.43 1.15

0.75 18.33 17.06 0.93

1 10.60 7.48 0.71

1.25 5.41 4.24 0.78

1.5 2.71 2.36 0.87

2 1.30 1.21 0.93

3 0.60 0.55 0.93

4 0.45 0.43 0.96

6 0.45 0.49 1.08

8 .0.63 0.66 1.03

10 0.60 0.59 0.99

. 12 0.67 0.66 0.98
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14 0.79 0.75 0.95

24 3.31 1.34 0.40
36
48
MEANl1=Test-Fast MEAN2=Test-Fed MEAN3=Reference-Fed
UNIT: PLASMA LEVEL=NG/ML TIME=HRS

0 0
. 1. . 1. . 1.
TMAX 1.00 0.25 3.28 1.18 3.01 1.06
*LAUCT 3517.90 0.19 3590.31 0.14 3730.01 0.14
*LAUCT 3445.69 0.19 3507.62 0.13 3657.97 0.14
*LCMAX 1234.15 0.24 789.72 0.22 846.36 0.18
(CONTINUED)
PARAMETER |RMEAN1/2 |RMEAN1/3 |RMEAN2/3
------------------ e e e LR Ll el
AUCI 0.99 0.95 0.96
AUCT 0.99 0.95 0.96
CMAX 1.57 1.47 0.94
KE 0.88 0.94 1.07
THALF 1.19 1.13 0.95
TMAX 0.31 0.33 1.09
*LAUCI 0.98 0.94 0.96
*LAUCT 0.98 0.94 0.96
*LCMAX 1.56 1.46 0.93
MEAN1=Test-Fast MEAN2=Test -Fed MEAN3=Reference-Fed
UNIT: AUC=NG HR/ML CMAX=NG/ML TMAX=HR THALF=HR KE=1/HR
1. Under non-fasting conditions, the mean plasma levels for
hydroxytriamterene reached the maximum around 3.0 hours (Table 11 and
Figures 7&8).
2. The test/reference mean ratios under non-fasting conditions for the AUC,.

¢+ AUCy,.. and C.,, (Table 12) were within the acceptable range of 0.8 to
1.2 that has been set by the Divis#on of Biocequivalence.
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3. Under non-fasting conditions the hydroxytriamterene average values of
T./2, Tmax and K., for the test product were comparable to the reference
product values (Table 12).

Table 13
Pl C
of Trij in 18 Subjects Followin 7
= g

Q1il—D955—%i—I;13?&5IQPQLH§§I%$Q;919531§11§5
TIME HR | MEAN1 | SD1 | MEAN2 | SD2 | MEAN3 | SD3
-------- R el el ek il it e it i e
0 0.00] 0.00 0.00 0.00 0.00 0.00
0.33 47.45 34.89 0.42 1.77 0.64 2.25
0.5 85.72 43.80 2.01 4.15 2.25 4.77
0.75 115.60 39.67 7.011 9.91 9.96 14.90
1 106.32 38.21 12.97}" 14.66 17.37 20.06
1.25 97.67 31.16 25.28 20.93 28.91 22.61
1.5 86.97 25.20 39.63 25.22 42.10 25.04
2 72.37 22.12 56.15 25.42 57.41 24.01
3 47.63 14.72 64.54 25.64 69.02 25.24
4 33.90 10.51 57.31 19.06 61.26 24.87
6 14.28 4.62 30.28 14.62 29.57 13.98
8 7.60 2.66 14.34 7.10 13.91 7.09
10 4.15 1.47 7.17 3.22 7.29 3.66
12 1.89 1.47 3.48 2.20 3.47 2.20
14 0.83 1.23 1.49 1.45 1.74 1.51
24 0.00 0.00] ° 0.00 0.00 0.00 0.00
36 0.00 0.00 0.00 0.00 0.00 0.00
48 0.00 0.00 0.00 0.00 0.00 0.00
(CONTINUED)

TIME HR |RMEAN1/2 |RMEAN1/3 |RMEAN2/3

------------------ R i it e e il R

0 . . .

0.33 113.73 74.33 0.65

0.5 42.69 38.16 0.89

0.75 16.49 11.61 0.70

1 _ 8.20 6.12 0.75

1.25 3.86 3.38 0.87

1.5 2.19 2.07 0.94

2 1.29 1.26 0.98

3 0.74 0.69 0.94

14 0.59 0.55 0.94

6 0.47 0.48 1.02

8 0.53 0.55 1.03

10 0.58 0.57 0.98

12 . 0.54 0.54 1.00

14 =~ 0.56 0.48 0.86

24
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36
48

MEANl1l=Test-Fast MEAN2=Test-Fed MEAN3=Reference-Fed
UNIT: PLASMA LEVEL=NG/ML TIME=HRS

AUCI 359.06 105.90 338.00 102.82 352.00 98.24
AUCT 350.00 105.89 330.11 102.78 343.61 97.89
CMAX 121.87 41.43 71.71 21.98 77.12 20.19
KE 0.31 0.07 0.35 0.03 0.34 0.05
THALF 2.44 0.79 1.99 0.17 2.11 0.35
TMAX 0.86 0.27 3.19 1.25 2.92 1.24
*LAUCI 342.77 0.33 321.19 0.34 338.17 0.30
*LAUCT 333.22 0.34 312.81 0.35 329.49 0.31
*LCMAX 113.94 0.41 67.99 0.36 74.34 0.29
(CONTINUED)

PARAMETER | RMEAN1/2 |RMEAN1/3 |RMEAN2/3

------------------ il i e i

AUCI 1.06 1.02 0.96

AUCT 1.06 1.02 0.96

CMAX 1.70 1.58 0.93

KE 0.87 0.91 1.04

THALF 1.23 1.16 0.95

TMAX 0.27 0.30 1.10

*LAUCI 1.07 1.01 0.95

*LAUCT 1.07 1.01 0.95

*LCMAX 1.68 1.53 0.91

MEAN1=Test-Fast MEAN2=Test-Fed MEAN3=Reference-Fed

UNIT: AUC=NG HR/ML CMAX=NG/ML TMAX=HR THALF=HR KE=1/HR

1. Under non-fasting conditions, the mean plasma levels for triamterene
reached the maximum around 3.0 hours (Table #13 and Figures # 9&10).

2. The test/reference mean ratios under non-fasting conditions for the AUC,.
¢, AUC,.. and C.,, (Table 14) were within the acceptable range of 0.8 to
1.2 that has been set by the Division of Bicequivalence.

3. Under non-fasting conditions the triamterene average values of T,,;, Tpax
and K., for the test product werej,comparable to the reference product
values (Table 14).
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MEANl1=Test-Fast MEAN2=Test-Fed MEAN3=Reference-Fed

UNIT: URINARY EXCRETION=MCG TIME=HRS

Note: The time shown in the tables is represented by a mid-point of each
urine collection interval.

L\
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0 . . .
1 8.47 5.88 0.69
3 1.78 1.57 0.88
5 1.24 1.13 0.91
7 1.11 1.03 0.93
9 1.07 1.00 0.93
11 1.06 0.99 0.93
13 1.05 0.97 0.93
18 1.03 0.97 0.94
30 1.03 0.97 0.94
42 1.03 0.97 0.94
MEANl1=Test-Fast MEAN2=Test-Fed MEAN3=Reference-Fed

UNIT: URINARY EXCRETION=MCG TIME=HRS

(CONTINUED)
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PARAMETER |RMEAN1/2 |RMEAN1/3 |RMEAN2/3

---------- e e o e il
CUM 1.03 0.97 0.94
*L,CUM 1.04 0.97 0.94
*LRMAX 1.05 0.99 0.94
*L,TMAX 0.63 0.67 1.07
RMAX 1.05 0.99 0.94
TMAX 0.64 0.68 1.05

* The values represent the geometric means (antilog of the means of
the logs).
UNIT: CUM=MCG RMAX=MG/HR RTMAX=HR

hlorothiazide Urine Data Ansa i indexr non-fastin onditions) :
The mean urinary excretion and cumulative excretion, respectively, are
presented in Tables 15&16 and Figures 11&12. The urinary excretion data
for the test and reference products are comparable over the period of
urine collection as shown by T/R ratios (Table #15).

The average means of the log-transformed cumulative urinary excretion
(LCUM) and log-transformed maximum urinary excretion rate (LRMAX) of the
test and reference drug products are comparable (Table #17). The
test/reference mean ratios under non-fasting conditions for the LCUM and
LRMAX (Table #17) were within the acceptable range of 0.8 to 1.2 that
has been set by the Division of Bioequivalence.

e
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V. FORMULATION: .

Geneva's formulations for its Triamterene/Hydrochlorothiazide 37.5mg/25 mg

capsules are shown below:

Table 18
Ingredients Amount /Capsule
Triamterene USP 37.5
Hydrochlorothiazide USP 25

Lactose

Povidone USP

Sodium Starch Glycolate NF

Glycine USP

Citric Acid USP

Polysorbate 80 NF

Purified Water USP

Magnesium Stearate NF

#4 Opaque White Cap/Opaque
White Body, Body and Cap

Imprinted G 606 in Black Ink

Total Capsule Weight 200.00 mg

VI. In Vitro Digsolution Testing

Method: USP 23 apparatus 1 (basket) at 100 rpm

Medium: 900 mL of 0.1N HCL

Temperature: 37°C + 0.5°C

No. Units Tested: 12

Sampling Time: 15, 30, 45 and 60 minutes

Methodology:

Specification: NLT (Q) is dissolved in 45 minutes

Test Product: Geneva's triamterene/hydrochlorothiazide capsules

37.5mg/25 mg, lot # 6495058

=




Reference Product: SmithKline Beecham's Dyazide® capsules 37.5 mg/25

_ mg, lot #224ES0

The dissolution testing results are presented in Table 20.

Table 19. 1In Vitro Dissolution Testing

Drug (Generic Name): Triamterene/Hydrochlorothiazide
Dose Strength: 37.5 mg/25 mg Capsules

ANDA No.:74-821

Firm: Geneva Pharmaceuticals Inc.

Submission Date: December 29, 1995

File Name: 748218D.dSs

I. Conditions for Dissolution Testing:

USP 23 Basket : Paddle:X RPM: 100
No. Units Tested: 12 Capsules
Medium:900 mL of 0.1N HC1l
~ Specifications: NLT of the labeled amounts of triamterene and
hydrochlorothiazide are dissolved in 45 minutes.
Reference Drug: SmithKline Beecham's Dvazide®
Assav Methodologv:

IT. Results of In Vitro Dissolution Testing: Triamterene
Sampling Test Product: Triamterene Reference Product: Triamterene
Times Lot # 6495058 Lot # 224ES50
(min) Strength(mg) 37.5 Strength(mg) 37.5
Mean % Range ¥CV Mean % Range $CV
1S 85 4.0 80 6.9
30 95 2.8 93 3.2
45 97 | 3.0 97 2.5
60 9S8 2.9 99 1.8
Hydrochlorothiazide
Sampling Test Product: Reference Product:
Times Hydrochlorothiazide Hydrochlorothiazide
(min) Lot # 6495058 Lot # 224ES0
Strength(mg) 25 Strength (mg) 25
Mean % Range $CV Mean % Range $CV
15 87 4.1 84 6.1
30 95 3.2 94 - 2.9
45 97 3.0 96 1.9
60 97 2.9 97 1.8
-
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VII. COMMENTS:

1.0 - £ - s 3 : The firm's i vivo biocequivalence study
under fasting conditions demonstrated that che test product,
Triamterene/Hydrochlorothiazide Capsules, 37.5 mg/25 mg and the

reference listed drug, SmithKline Beecham's Dyazide® capsules, 37.5
mg/25 mg are biocequivalent. The 90% confidence intervals for the log-
transformed for the parameters AUC,.., AUC,.., C.,, LCUM and LRMAX were
all within the acceptable range of 80-125%.

2. Under non-fasting conditions: The in vivo bioequivalence study under
non-fasting conditions demonstrated that the test product, the test

product, Triamterene/Hydrochlorothiazide Capsules, 37.5 mg/25 mg and the
reference listed drug, SmithKline Beecham's Dyazide® capsules, 37.5
mg/25 mg are bioequivalent. The ratios of the test mean to the
reference mean for the AUC,., AUC,., C..x, LCUM and LRMAX were within the
acceptable range of 0.8 to 1.2. :

VIII. DEFICIENCY:

1.

The firm submitted dissolution data using the disolution medium 0.1N
HCl, whereas the USP methodology specifies the medium should be 0.1 M
acetic acid containing 1% of polysorbate 20. It should be noticed that
the Division of Bioequivalence considers the current USP methodology to
be the regulatory method which must be used for dissolution comparison.
Therefore, the firm should resubmit the dissolution data for the test

and reference drug products using the current USP methodology. The
dissolution testing should be done on capsules from the same lot number
that had been used in the in vivo bicequivalence study.

IX. RECOMMENDATIONS

1.

The two in vivo Dbiocequivalence studies <conducted by Geneva
Pharmaceuticals under fasting and non-fasting conditions on its drug
product, Triamterene/Hydrochlorothiazide Capsules, 37.5 mg/25 mg (Lot
#6495058), comparing it to the reference listed drug, SmithKline

Beecham's Dyazide® capsules, 37.5 mg/25 mg (Lot #224E50) have been found

acceptable by the Division of Biocequivalence. The two studies
demonstrated that Geneva's Triamterene/Hydrochlorothiazide Capsules,
37.5 mg/25 mg are biocequivalent to the reference listed drug, SmithKline
Beecham's Dyazide® capsules, 37.5 mg/25 mg. However, the application is
incomplete for the reason given in the deficiency comment.

The dissolution testing data conducted by Geneva Pharmaceuticals on its
drug product, Triamterene/Hydrochlorothiazide Capsules, 37.5 mg/25 mg
(Lot #6495058) have been found incomplete. The firm is advised to
resubmit the in wvitro dissolution data in accordance with instruction
indicated in the deficincy comment.

[
From the bioequivalence point of view, the firm has met the requirments
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of the in wvivo biocequivalence. However, the firm has not met the in
vitro dissolution testing requirments for the reason given in the
deficiency comment.

The firm should be informed of the deficiency comment and recommendations.
Zakaria Z. Wahba, Ph.D.
Division of Biocegquivalence

Review Branch III

RD INITIALED RMHATRE

FT INITIALED RMHATRE - ‘7,7 /%
Concur; o _ Date: __2 ’ 8 ‘Iqé
4 Keith K. Chan, Ph.D.
Director :

Division of Bioequivalence

cc: ANDA 74-450 (original, duplicate), HFD-600 (Hare), HFD-630, HFD-658
(Mhatre, Wahba), Drug File, Division File
ZZWahba/053196/062896/file #74450s.995

Yo
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HCTZ/TRIAMTERENE FASTING STUDY

GENEVA B-07175 ANDA = 74.82\

Figure ':H:’I Linear Plot of Mean Plasma Hydroxytriamterene
Concentrations vs Time
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HCTZ/TRIAMTERENE FASTING STUDY

GENEVA B-07175

Figure :ﬁ:;;_

AN DA 74 -3\

Semi-logarithmic Plot of Mean Plasma
Hydroxytriamterene Concentrations vs Time
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Figure 5  Mean Excretion Rate of Hydrochlorothiazide
vs Time
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Figure ##Té; Mean Cumulative Urinary Excretion of
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Figure ’T‘Lfl/ 57 Semi-logarithmic Plot of Mean Plasma
Hydroxytriamterene Concentrations vs Time
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Figure# 9 Linear Plot of Mean Plasma Triamterene

Concentrations vs Time
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